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This invention relates fo an improvement in 
ionization chambers for the measurement of ra- 
dioactivity. 
In the measurement of radioactivity, a device 
commonly employed is an ionization chamber 
having two electrodes. As is well known in the 
art, when ionization occurs between the elec- 
trodes, which are mafl]tained af different elec- 
trical potentials, the charge of the ions is collected 
by the electrodes. Thus, by measuring the charge 
collected by the ionization chamber over a given 
period of rime, the total amount of ionization- 
producing radioactivity fo which the ionization 
chamber has been exposed during such rime may 
be determined. In laboratories using radioactive 
substances, if is common to provide workers with 
Pocket ionization chambers which are charged 
to a standard voltage. The amount of decrease 
of the voltage over a period of rime, for example 
.an eight-hour day, is a measure of the radioac- 
tivity fo which the wearer has been exposed. 
In the past difficulties hve been experienced 
with leakage of charge between the electrodes of 
such pocket ionization chambers. As is well 
known, any such leakage causes a decrease in the 
voltage across the ionization chamber, which de- 
crease simulates the decrease caused by exposure 
fo radioactivity. Thus, by insuring that no leak- 
age occurs the reliability of the measurement is 
greatly increased. 
Accol-dingly, it is the principal object of this 
invention fo provide an improved ionization 
chamber adapted fo have low leakage and adapted 
to be readily charged and fo have the potential 
appearing between ifs electrodes readily meas- 
ured. 
If is a further object of this invention fo pro- 
vide a hermetically sealed ionization chamber 
having convenient means for conducting charge 
fo the electrodes contained therein. 
If is a ïurther object of this invention fo pro- 
vide an improved electrical connector for con- 
necting a .cylindrical electrode contained within 
said hermetically sealed ionization chamber fo 
the exterior. 
If is a further object fo provide an improved 
diaphragm device for charging and measuring the 
chamber whereby the leakage path which exists 
between the electrodes of the ionization chamber 
is hot exposed to the dust and moisture of the 
ambient atmosphere. 
For an understanding of the invention, refer- 
ence is ruade fo the drawing, in which: 
Fig. I is a longitudinal sectional view, partly 
in elevation, of a pocket ionization chamber em- 
bodying the teachings of this invention; 
Fig. 2 is a transverse sectional view taken ai 
the line 2--2 of Fig. 1 in the direction indicated 
,by arrows; 
Fig. 3 is a view of an insulating diaphragm cap 
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which constitutes a portion of this invention; and 
Fig. 4 is a central sectional view of the dia- 
phragm cap illustrated in Fig. 3. 
Referring first to Fig. 1, a non-conducting tu- 
5 bular casing, preferably of a non-conducting 
moldable plastic material such as cellulose acetate 
butyrate, commonly known as Tenite II, is desig- 
nated by the numeral 6. The casing 6 is closed 
af one end thereof as indicated at 8. Within the 
10 casing 6 is a conducting tubular outer electrode 
! 0. The outer electrode ! 0 is preferbly of a mix- 
ture of graphite with methyl methacrylate resin, 
sometimes called Lucite. 
The outer electrode ! 0 is held securely in place 
15 by a conducting ring 12 in a manner more fully 
. apparent from Fig. 2. The ring 12 is a fiat strip 
of a springy material, such as Phosphor bronze, 
bent into the shape of a hexagon. The hexagonal 
ring 2 is co-axial with the casing 6. For opti- 
20 mure operation, if is necessary that the ring 12 
afford no opportunity for the leakage of gas 
between the inner and outer surfaces of the cas- 
ing 6; therefore, the ring 12 is preferably molded 
integrally with the asing 6. The casing 6 has 
25 on the outer surface of the open end thereof a 
shoulder portion |3 adapted fo receive a conduct- 
ing collar 14, ïor example, of aluminum. The 
vertices I  of the ring 12 protrude from the outer 
surface of the .casing 6, thus making contact with 
30 the conducting collar 4. The sides I' of the 
hexagonal ring 12 describes chords across the in- 
ner surface of the casing 6 and make contact with 
the outer electrode  0. It will be seen that slight 
gaps 6 must ,be left between the collar 14 and 
35 the outer surface of the casing 6, and between 
the inner surface of the casing 6 and the outer 
surface of the inner electrode 0 in order to ac- 
commodate the vertices I and the sides I. As 
illustrated in Fig. 2, the gaps 16 are exaggerated 
40 for clarity. The ring 2 serres to make electrical 
contact between the outer elecrode 10 and the 
conducting collar I through the casing 6. The 
casing 6, as will more fully appear below, is sealed 
so .as fo be gas tight. The ring 12 may also serve 
4 to maintain the position of the outer electrode  {} 
and the collar  . 
Axially of the casing 6 is a rod-like inner con- 
ducting electrode 6, for example of aluminum 
wire coated with colloidal graphite. The inner 
electrode I$ is supported af one end by a cylin- 
0 drical polystyrene insulator 2{}, the end of the 
inner electrode I$ being preferably molded into 
the axis of the insulator. The end portion  of 
the casing 6 bas a bore centrally thereof adapted 
 fo receive the insulator 2{}. At the other end of 
the inner electrode   is a disc-shaped polystyrene 
insulator 2, which tests upon an inner shoulder 
portion 26 of the casing .6. The polystyrene in- 
sulator 2 îs .likewise preferably molded onto the 
 inner electrode |. The insulator 2 bas shoulder 



portions 28 on either side thereof to lengthen the 
leakage path from the periphery of the insulator 
24 to thè inner electrode |8. 
Ai the end of the casing 0 opposite fo the closed 
end 0 is an insulating diaphragm cap 30 whose 
construction is more fully illustrated in Figs. 3 
and 4. The insulating diaphragm cap 30 is pref- 
erably of an insulating-plastic mterial such as 
cellulose acetate butyrate, sometimes calie-d 
Tenite II. It comprises a tubular wall 32 hav- 
ing an axially corrugated diaphragm 34 disposed 
transversely therebetween and spaced from one 
end thereoï, said diaphragm being adapted to..be 
flexed longitudinally oï the cap 30 by pressure 
at the center of the diaphragm .. Centrally of 
the insulating diaphragm 34 is a conducting but- 
ton 30, preferab!y of aluminum, extending axial- 
ly through the diaphragm34. The insulating di- 
aphiagm cap 30 illustrated in Figs. 3 and 4 is 
preferably molded in a single operation. 
teferring again to Fig. 1 the inner edge oï the 
cap 30 tests against the outer surïace oï the 
polystyrene insulator 24. The lip portion 38 of 
the insulating cap 30, formed by the above- 
mentioned spacing oï the diaphragm 34 ïrom the 
outer end oï the cap 30, is co-terminous with the 
end of the casing 0. The lip portion 38 is sealed 
to the end oï the casing 
plicaton of heat or of a solvent causng the flow- 
ing together of the plastic lip portion 3 and the 
end oï the casing 0. The presence of the lip 
portion 38 enables the sealing operation to be 
preformed without the risk of damaging the di- 
aphragm 34. 
It will be seen tht the structure illustrated 
provides a gas-tight enclOsUe æor the electrodes 
t0 and |8 of the ionization-chamber. In the 
normal position of the diaphragm 34, the con- 
ducting button 36 is spaced slightly from the 
end 40 of the inner electrode |8; however, the 
diaphragm 3 may be flexed by application of 
an external force to the conducting button 35, 
thus causing, contact between the conducting 
button 3 and the electrode $. It will be seen 
that when the diaphragm 34 is at its normal posi- 
tion there exists no leakage path between the 
inner electrode $ and the outer electrode 
which is at any time exposed to thè action of 
the ambient atmosphere. Thus, no moisture or 
dust maFbe deposited on the surface of the in- 
sulators which separate these two electrodes. 
Obviously, the assembly and sealing should be 
done in a dry and clean atmosphere as, for in- 
stance, in an air-conditioned room. 'The filling 
of the chamber may be air or another suitable 
gas at a pressure equal to or greater than 
mospheric. A protective cap 42 and a pocket 
clip 44 of the type commonly used on fountain 
pens complote the assembly. 
In using the embodiment of the invention illus- 
trated in Fig. 1, the protective cap.42 is removed, 
for example at the commencement of a working 
day, and an electrical potential is applied be- 
tween the conducting button 3 and the con- 
ducting collar. , the conducting button 30 being 
simultaneously pressed to make contact with the 
inner electrode $. The ionization chamber is 
thus charged to a desired potential..The pres- 
sure on the conducting butt0n 3 is_then re- 
leased and the.protective cap 2 isreplaced. The 
chamber may then..be worn by a worker for a .long 
period of time, .for example eight hours,, with0ut 
ny appreciable !eakage of the charge which.has 
thus been placed upon the ¢!ectrodes_ 
Aïter the p.eiod ..during which the .e;posure t0 
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radiation is sought tobe measured, the prote- 
rive cap 42 is removed and a v5itage:mëasuring 
instrument such as an electrometer is applied to 
the conducting collar |4 and the conducting but- 
5 ton 30, pressure again being applied to the con- 
ducting button -0 to make contact with the inner 
electrodè |8. The decrease in voltage between 
 the rime of charging and the rime of measure- 
.ment .may thon be interpreted by methods well 
10 known in the art to give the amount of radiation 
t0 Which the chamber, and thus the wearer, have 
been exposed during period since charging. 
It will be readily understood that the teachings 
of this invention are not limited to the speciflc 
15 embodiment illustrated in the drawing and de- 
scribed above. Persons skilled in the art will 
regdily devise equivalent embodiments utilizing 
the teachings of the invention. 
What is claimed is: 
0 1. An ionization chamber comprising, in com- 
bination, asubstantially tubular hermetically 
sealed electrically insulating casing, a substan- 
tially tubiflar outer conducting electrode dsp0sed 
within and co-axial with said casing, a cylindri- 
 cal contact element mounted on and coaxial with 
the exterior surîace of the casing, a rod-like Luner 
conducting electrode within and axial-of said 
casing, pressure-tight means ïor making electri- 
Cal contact between each of said electrodeS and 
0 the exterior of said casing, said means connect- 
ing the contact element with the outer electrode, 
and including a flexib!e insulating diaphragm 
having a conducting pin extending centrally 
therethrough mounted contiguous to the one end 
5 of the inner electrode, said c0nducting pin con- 
tacting said inner electrode only by distension of 
the diaphragm, and a gaseous ionizing medium 
within said casing. 
2. An ionization chamber comprising, in com- 
40 bination, a substantially tubular hermetically 
sealed electrically insulating casing, a substan- 
tially tubu!ar outer conducting electrode disposed 
within and co-a.xial with said casing; a rod-like 
inner conducting electrode disposed axially of 
]5 said casing and said outer electrode, a substan- 
tially tubular electrically conducting contact ring 
sleeved co-axially over said casing, a substan- 
tially equflateral polygonal electrically conduct- 
ing ring co-axial with said casing and having 
50 vertices protruding from said casing, said sides 
being in contact with said outer electrode and 
said vertices being in contact with said contact 
ring, said casing having atone end thereof an 
electrica!ly insulating diaphragm having con- 
55 trally thereof an electrically conducting portion 
extending through said diaphragm, said conduct- 
ing portion being normally spaced from the end 
of the inner.electrode within said casing, and said 
diaphragm being adapted to make contact be- 
6O tween said central portion and the inner.electrode 
by distension o.f the diaphragm. 
3 An ionization chamber comprising, in com- 
bination,, a Substantia.lly tubular hermeticïlly 
sealed electrically insulating casing, ï substan- 
5 tially tubular outer conducting electrode coaxially 
disposed within the casing, a rod-like inner elec- 
trode within the casing and axially mounted in 
insulated spacet apart relafiionship witti the 
outer electrode, and terminal means for connect- 
70 ing the eletrodes inclding a cylindrical con- 
tact elemént coaxïally attached tò the exerior 
surface of one end of the casing, ä connecting 
metuber electrically connected rb the contact ele- 
ment and to the outer electrode, and a-terminal 
75 contac f0r..he nner electrode centrally mo _utited 
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on the end of the casing contiguous to the con- 
tact element. 
4. An ionization chamber comprising the ele- 
ments oï claire 3, and a cap member snugly fitted 
over the contact member and the adjacent end oï 
the casing. 
5. An ionization chamber comprising, in com- 
bination, a hermetically sealed e!ectrically insu- 
lating casing, an outer conducting electrode dis- 
posed within and adjacent to said casing, an inner 
electrode disposed within the outer electrode, an 
insulating charging pin supported upon the outer 
casing by resilient means which normally holds 
said pin out oï contact with said center electrode 
but which permits said pin tobe moved into tem- 
porary contact with the center electrode during 
charging oï the chamber, and means connecting 
the outer electrode fo the exterior oï the cusing, 
said means comprising an electrically conducting 
element mounted on the exterior oï the casing 
and an electrically conducting element extending 
through the casing ïrom the outer electrode fo 
the contacting element. 
6. An ionization chamber comprising, in com- 
bination, a hermetically sealed electrically insu- 
lating casing, an outer electrode disposed within 
said casing and contiguous thereto, an inner elec- 
trode disposed within the outer electrode, gas- 
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tight contact means mounted on the casing ad- 
jacent to the inner electrode and adapted to con- 
tact the inner electrode during charging periods, 
s, contact ring disposed upon the outer surface 
5 of the outer electrode, and a substantially equi- 
lateral polygonal electrically conducting ring co- 
axiul with said casing and having verices pro- 
truding from said casing, said sides being in con- 
tact with the outer electrode and said iertices 
10 being in contact with the contact ring. 
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